Determinations of rectal temperatures were performed in a series of measurements in male and female drug-naive SPF rabbits of the Chinchilla type maintained under standard environmental conditions (temperature 19°C, relative humidity 60%, light 14 h/day) in weekly tests collected over 3'12 years. The results indicated a seasonal variation in rectal temperature. The temperature was affected by restraint, and female animals showed significantly higher temperatures than males. Bodyweight had no effect on temperature.
Summary
Determinations of rectal temperatures were performed in a series of measurements in male and female drug-naive SPF rabbits of the Chinchilla type maintained under standard environmental conditions (temperature 19°C, relative humidity 60%, light 14 h/day) in weekly tests collected over 3'12 years. The results indicated a seasonal variation in rectal temperature. The temperature was affected by restraint, and female animals showed significantly higher temperatures than males. Bodyweight had no effect on temperature.
The body temperatures of rabbits, a species widely used in pyrogen testing, have been shown to be affected by experimentally-induced changes in ambient temperatures (Alliston & Rich, 1973; McEwen & Heath, 1974; Maskrey & Nicol, 1979) and restraint (Yokoi, 1966) to which the animals were exposed. Little information, however, is available on the seasonal variation in rectal temperatures of rabbits subjected to standard laboratory conditions. This paper reports the results of an analysis of the rectal temperatures of drug-naive rabbits of both sexes recorded prior to pyrogen testing over a period of 3 1 /2 years.
Materials and methods

Experimental
Healthy random-bred male and female specificpathogen-free (SPF) rabbits of the Chinchilla type (Wiga, Versuchstierzuchtanstalt, Sulzfeld. FRG) having initial bodyweights of 1·5 and 2·3 kg for both males and females and aged between 8 and 14 weeks were used in this study. The rabbits were kept singly in metal cages (overall dimensions 47 x 38 x 33 cm). They were kept in an experimental room with a temperature of 19 ± 1°C, a relative humidity of 60 ± 10% and illuminated for 14 h daily (06·00-20·00 h), corresponding to the environmental conditions of the breeder. The animals were adapted to laboratory conditions for 8 days before use. A standard commercial diet (No. 814. Nafag, Gossau, SG, Switzerland) and tap water were available ad libitum.
The tests were carried out in a quiet uniform environment in the morning between 08·30 and ]().30.
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The rabbits were put in restraining cages which allowed them to remain in a normal posture but were held static by fixing the neck in a stock ( Fig. 1) . Food was withheld from the rabbits for 16 h before and during the period of the test. Access to water was restricted only during the test.
Rectal temperatures were then recorded at 3 time points within 1 h ('-60:, '-30', '0'). The temperatures were recorded with a thermocouple probe inserted into the rectum to a depth of 10 cm and attached to the tail. The thermocouple was connected to a 'Honeywell electronic 16' automatic recording device. During this time bodyweight was recorded.
Statistical analysis 3 analyses were performed on the available data. These were: estimation of normal ranges; evaluation of sex and time point differences and evaluation of seasonality.
Estimation of normal ranges. Preliminary analyses of the temperature data showed that it could not be assumed that the data followed a Gaussian distribution, the data being skewed to the right and being truncated.
Because of this a non-parametric technique outlined by Guttman (1970) was used to estimate normal ranges. The method is based on the use of order statistics.
Evaluation of sex and time point differences. Differences between the sexes and between the 3 time points were compared using a split-plot repeated measures analysis of variance (Winer, 1971) . Although the analysis of variance assumes a Gaussian distribution of errors it was felt that it is a sufficiently robust procedure, particularly with such a large amount of data.
Evaluation of seasonality. Methods for time-series
analysis such as those given by Box & Jenkins (1970) again require the Gaussian assumption.
Secondly they aSSllme that the variance at each point of the time series is constant.
In this instance, because there was not a constant number of rabbits per month, the mean monthly temperatures have differing variances being inversely proportional to the number of rabbits in a month.
In the present paper a simple method based on moving averages was used to investigate seasonal effects. To illustrate the method the mean monthly temperatures are denoted by Ii' A moving-average of lag K is then defined by:
The result of such a procedure is to smooth the data, hopefully allowing the identification of seasonality.
The choice of K should be made so as to reduce sufficiently the variation while leaving the seasonal pattern intact.
Results
Data from 1950 rabbits (958 females, 992 males) were available. The data were collected during the 42 months from July 1976 to December 1979.
Normal ranges
Application of the non-parametric tolerance interval approach gave 95% normal ranges for females and males as shown in Tables 1 and 2 respectively.
Sex and lime point differences
Of the 1950 rabbits. 47 did not take part in the pyrogen test. These rabbits were excluded from further analyses leaving 1903 rabbits (932 females and 971 males). Figs 2 and 3 show the mean temperatures (at all 3 time points) throughout the 42 months (in these figures the months are denoted by numbers. July 1976 being month I and December 1979 being month 42). Table 3 shows the overall sex means together with their standard deviations. The analysis of variance showed: a) females had significantly higher temperatures than males; b) mean temperatures at the 3 time points were significantly different; c) the increase in temperature over the 3 time points were the same for males and females.
The difference in bodyweights between the sexes was examined by a Hest and was not found to be significant. 
Seasonal effects
The data in Figs 2 and 3 show small variations between the 3 time points, but large variations between months. The between-month variations may have a number of components: a) seasonal variation; . b) changes in the population over time; c) random variation (or noise). The objective is to remove the 'noise', leaving data in which it may be possible to identify (a) and/or (b). Because the 3 time point temperatures have a similar pattern, only 1 needs to be studied. However, the noise may be reduced by averaging the 3 time points. Fig. 4 shows the mean monthly temperatures for males and females.
Application the data in Fig. 4 for a lag of 2 gave rise to the derived series shown in Fig. 5 , in which the time scale is a corresponding moving-average of lag 2 of the dates d;. Examination of Fig. 5 gives a tentative identification of maxima for females at derived dates, October 1977 -December 1977 28 September 1978 -November 1978 August 1979-0ctober 1979
These dates suggest that peak temperatures occur in general during the winter months with a period between peaks of between 9 and 13 months.
There is evidence to suggest, for both males and females, that there was a significant downward trend in temperatures over the 42 months.
Discussion
The results of this study have shown the presence of a reproducible seasonal variation of temperature in drug-naive rabbits. The temperatures were higher in autumn and winter than in spring and summer. This seasonal variation agrees with previous data in which it was shown that a dose of International 
variation in rabbits
Pyrogen Standard in rabbits was non-pyrogemc
In summer but pyrogenic in winter (Simon, T6th, Wallerstein & Remeny, 1976 ). It appears therefore that the physiological mechanism of the rabbit temperature, under standard environmental conditions, is controlled by an endogenous rhythm (Hoffmann, 1978) . Extensive data of biological variability gathered from the literature (Gartner, Bube, Flamme, Peters & Pfaff, 1976; Gartner, Treiber, Friedel Dahler, Messow & Trautschould, 1978; Fortmeyer, 1982) showed that a certain variability always remains, specific for every characteristic.
Contrary to previously reported results (Grant, 1950; Yokoi, 1966) no restraint hypothermia was noted in rabbits kept at 19°C and restrained for the first time. The finding, in the present study, that the rabbits showed an increase in rectal temperature over the 3 measurements, independent of sex, is not in agreement with the statement that the temperature of rabbits declines by an average of 0·5°C after a short stimulus during the first 60-90 min after removal from the cage (Molitor, Gundel, Kuna & Ott, 1946) . The observed variations could be ascribed to an emotional factor caused by being restrained, similar to the struggling escape attempts reported in rats (Thornhill, Cooper & Veale, 1979) .
Analysis of this data has also shown that females References Alliston. C. W. & Rich, T. D. (1973) . Influcnce of acclimation upon rectal temperatures of rabbits subjectcd to controlled environmental conditions. Dewsche Tieriirztliche Wochenschrift 85. 189-272. 235 had significantly higher temperatures than males, which is similar to the results reported in an earlier paper where females had a temperature of 39·30°C and males of 38·95°C (Hebold & Bleuel, 1973) . This difference could be eXplained in terms of cyclical variation occurring in female animals (Kolb, 1962; Kihlstrom & Lundberg, 1971) . It was also noted that in males and females the bodyweight had no effect on rectal temperatures.
Labora
This could be due to the fact that the rabbits used did not vary greatly with respect to age and weight (Blatteis, 1974) . The general downward temperature trend observed over 3 1 /2 years, both for males and females suggests a more closed breeding selection in the present rabbit strain. The investigation of seasonal effects has been qualitative rather than quantitative for 2 reasons. Firstly the length of the series, i.e. 3 1 /2 years, means that we can see at most 3 complete yearly cycles and our estimate is likely to be inaccurate.
Secondly, statistical techniques which are available require that our errors follow a Gaussian distribution, but since the data are truncated (>39'8°C, <38·3°q they will not have a Gaussian distribution.
